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£2fe sj-s^l^KcvD) !tH3 7fl^°] q-^vflcf 

£3a -3e^r S^#(ARC)A^ .fi^ic/ji ^ ?fl o] J= ^ i^A^ ^^2)5. Z]" ^HH^ 7fl 

M-Ef >dlcf. 

£5a ^H*l 5efe (damascene) ^2:#^<H] .2_7}ic^eHME iWfe ^]^2]S. *fla^ 2+ ^7^1 zl ^p- 

2:3] 7fl=f^<y M-E}>jflcf. 

11: ^H-n-^36, 38, 40, 41: =5.^1^ 

46: ^50: ^}^*\ 

51: ?i^>S-^-54: "l- 0 l3.S. = ^H *\]°]7] 

102: ^^ = 120: ^sflS. 

130: 7l-^2fl^i50: *1*1 ^t^ig 

170: *llHi7cl-i72: 

190: •S^l ^H^OO, 400: 7]& 

302, 404: .2.71-^2] *M 

304, 408: ^l^l ^l?Md 5)1^1^^ fi-^ 

350, 450: 7l^2:#410: 

♦a-^si AJ-.^ gig 

•T3°l dr*Kr 71^ ^ ZL #2fl7li- 

tt-fl-fr. ^7>^e]?floiE* ^aj^s. 7>?Aio] ;x3J£) -g-s. i.7>ii^el?floiE^5i ^ 

^33^ ^Hi ^.fl^-fii ^^-¥-(^1* #<h, h^i^bi, nn*}*-] ^ ^i^i^ed«- ithtt n- 91^ w 

^ n-1 s sl^^^s. tj-iLsl-7] ^SflT-i^, ^^-¥-31 ^Al^o> *Vcf. 
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^1 3.^^ ^7i^<y ^-i- ^fedi, s.^ *j =^ *<H, ^-Hl ^ iH^l^te 

AS 5^. ?]^*Rr M #S<S ; I i f Afols] 7^ ^/Slfe #7l ^SU^l ^)7> n) 3 S. 0)5^ ^-<y ^ 

-f, ^ ^"a^-¥- *}°h*i -g-^^i #*ih as. «H3w. <?i3*Hr ^ #jl<s;s^ Aj-oi°i ^-ti^ o^a^ 

^V°1S1 -fr^S^-i- «o>^*>7l ^Sfl^, -fi-A}#^ (k) 7}- ^ l-o), o.^^ of 4 5 n^o] ^jo] B|_Q_ 



^ ^ ^333- «^7l 3333. ^o)] Af-g-^ ^^^7} ^JLW. ^Bfl Blinefl^ 

Hl-oH^s* ^ 7l^si ^1^71- «|3H] ^ flr}. 

«>^-!-^#-5.S.-!fEl2l a>A>fl- 2l4i^-Al ? l7l ^SflAi ^o].^ *l-q.2l 71 Wl-A}^ 3^ (ARC) ^" 41"^ 

#7l ARCxr Ell^liS* sflEWl^H <3*]*\ «>A>#^^ #o)] ^Aj<gcf ol ARC-fer, °lKi^l Bll^l^S^ iJH 

Ajo} ^Sj-tt 3fl^^-^l« ^of^A^ el|*l^E 7 l- oln]xlSl-( imazing )5l^ ^oj-ofl u^#^a 5^ aUfsj - 3}^ o}^ 

^ , #71 "HlH^l ol^-Aj ^Al^E ^iflofl ^Aj£ 4^}^. OjHV^j O.^ Mf^t^fAS ^A>S) _ «>^#^#O.S ^ 

-g^l^l *>7l ^sflAi o)lu|*l ol^J-Aj ej]AliE^ji}- Hl-cl.^-^^ A>oHl ^n>^ 3 ^ ^ Al-g-S>7l£ tb^f. 

HV^go] ol=J17l- 71 2f^l 

^*), £ 7l#oflA^ ^)12:*1-7H1 Tl-a-^i^ #^ol ^jS-ttcll, ^-*1 ARC ^/afe S}£4i3SE 

^ W 7^-B-^#^ #*Jo] «>^2j5>Cl-. 

£ ^^r. 7>^1 A}-g-5l.7l i7>^el?fl6lE a^. ^A^^ w^-g. ^^-Sl-Cl-. ^ 1 Al ofl o^l Aj > 3fli=|7fl 

oJ-3. A ]^^ 51-^-1-^. a^-sl-^ 7>>1 ^^-§r ^-o-Al^A-1 ±7}^Z\n°)^-£ ^ ^ «rtf. ^7l#* 3)1^711 %^A]Aj 
iWfe 7>>l^^oll <y 7 >Al^A^ 3]1^7jl ^S A j^^ 3^#,g- 7>i HV-g-Al^ ^£ 

Slcf. #7l 7>i °JSlS. JL7>i^Aj^ S}-^-, ^Sf7>^, ^/£E^r 1"%^7>^» ^ ^Cf. 



#71 ^7>^^j2l?flclE^O- ^21315- ^1^^<H1 31^:^^ ^ oj^c)] ojojoj ^^5)^.51 7>^-^A-) ofl A-J , DUV Sj in 

2fl 21 -g- ^K V *1 3^#(ARC)AS.^ ^7fi^el?11 <^1J=## A>-g-tbnf. ZL&\^V ajaHI^a^ wfai-zi*}- ^el^A^l^ 7 1 
# #°fl ^7l-^el?11olM#-i- ^#Al7lfe ^-i; # 7 1 ^7}^^n°]^%S] ^^^(n)^r ^ 250nm ^ 

3}-#oflAi ^ 1.20 ifl^l ^ 1.70°H, ^^?l]^r(K )^ ^ 0.1 Ml ^1 0.7^1 •a^^cf. #^^^H1 ^}-g-€ 7>^S^# a& 
°> «Hel ^av^oj *H-5LAi ^ -S-^- 711^71- HV^t.V ^^tfloHAi ^^cl-fe ^«Hl^i, #71 ^7>iL^el?flolE 

#5} -g*i-§-(n) ^ 1-^7)1^- ( K )» ^ Slcl-. ^.7}tA3el?11olE^^ 7l ^- AVoll ^#^1713. x^X\ , oflulAl^l fl] 

^l^e n ^oil ^A^Al^lnl-. of 250nm ^1>L> ^-#^ 0)1^*1 °1^-Aj 51]7]ae tfl^Ai sfl^^- ^-a^aI^jt ^ ^ 

*1. #71 oflH^l ?l^-# fill^l^iJE iflo)) ff-A^^ sfl^ol 5.7j-ic^el?llolE*o. S . ^A>^Cf. J$.7>^Aje)^lolE,*ol 

SflBl^^ «loll =L ^\mSr 5lE4i3SAl ^.7V^Ellolea^. A>^-o}ol 7l^^.S <£e)^ *U}€i=1-. 



a 4^- ^J^315. 71-^^0)^^, #71 2.7}±^e]?\)°]^-%-i -7^5 vflo)i s^-Ai^icj-. nei*l ^jAHioii cfl^i «> 

#^)^ AiBl^Ajoim 71^ #o)] ^)1 1 ^Ai#-|- ^aV Al? l fe ^Jol S*V^Cl-. ZlEl Cj-g-, Aj- 7l ^,1 j o.^ ^0)1 ^7^^ 
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*fl 2 -fHd## ^-5!* tfM fl-^Al ? ]7l ofl^cf. Aj- 7 ] ^ 2 -fi-^ Lflofl ^Aj-g 

?1MH# ifl^l TT^ §ejE/HH°1i7}, S[£4i3S^ ^>7l ^.71-i^^El^lolEa^. A>-g-*>fe 71^-a^ofl tfls}^ *ll 



£1* 71 <a*14M tr)-s 33313.-I- 7V^-s}^t-ll A>.g-*}-^ sjfe 44]o]s| HS*1|>3 Al^Efl (35) c| ^ ££ >lcf. 

c»l cl«M^fe <a«>2l^.S. (36, 38, 40, 41), -^(load -lock) ^ (46), (50), 

= S>1M ^7) {54) ^ (51*1=1*1 &-§-) S *!*^ = (JE*l£|xl S^)^ ^ 71B1- Sf-flH S^-W. 

4Mb) ^^^(35)51 efls^, CENTURA© (^3E.q<>} *H}-eHl ^fl^- ©J-f-sMJE. ^El 

21<M °laS5llolEl^ 

tf^ofl *V*€ A o v 7l fll^lBl *1^(35)£: 1993^ 2 € 161H1 " Staged -Vaccum Subs 

trate Processing System and Method" £-*] ^-f- "1^-^*1 31 5, 186,7185: °fl 7l7fl5q©l Sl-fe-tfl, ^515- £ 

?]-8-sM Siq. °1 ^1^^(35)^1 «^*V 7i^§l-7fl *>7l^. 

SIM*) =5.^1 41 Al^^( 35 )c11^ ^AV^(5i)^- ^--B-sl-fe ^H§tH(50)7> Sicf. a 0 V 7 ] ^A>^^(50)fe ^ 
*H (36, 38, 40, 41)^1 #e1^El o>u|^ ^.je. .^-(i oa d -lock) (46)3]- "S^sM Sa^h 

S.^ 3§«1(46)» 4^71 %]<=>)3] S^ilAj Ali^ (35) ^ 7m(£AlE]^l ^-g-) c>l 3.£l€ *1^, 3U r 3.£(5 

1)^: 17fl ol^ =5.^)^1 ^tH(36, 38, 40, 41) 7 1^# ^1-^Alflcl-. 

A^- ^An^% ^itfl^. 7>^-A]7lfeTHl Aj-7] 5£ /]|a ^ (36> 38 40 41)7f Af-g-^c)-. ol^oflAii 2. 

S.^ ^{36, 38, 40, 41)°im, #Hl^7l^2i-(PVD) ^H, «1^#^ -§-6^71=^ a]- (IMP PVD) 

Sf«v^7l^(CVD) ^wl. l^el(RTP) ^tH ^ ^a>« 0 >^1 S^#(ARC) Sl^. 

£2fe ?11«>151 =5.^1^ ^1^^(35)^1 Sl-«l-^7l#ai-(CVD) ^S.^1^ 7flsf^<y ^^1^-. CVD E.3-*\] 

i (36)fe ^<^1 7l7fl^ AjAloflofl rcj-ef ^J-^ai^^oIe^ ^3VAl7l^c11 A>-g-^- ^4. aelt CVD SS 
^i*l(36)^ ^Bfl7 r DXZ™ {^SL^*} ^ ^^o^ ^El^<g °]3ieflo)Els. ^)o) 

q. 

CVD HS.^fli ^«1(36)^ 7>^5fl^ (130), ^1^-^^(110) ^ ^ ^l^^H^- ^"-g- 71^ *V^$lH =?- 

^■¥-# 4 v 7l CVD H5.^1i (36)°11 cflt!- -SMI** ^^<=>1, ^-^1<H1 7l7fls]^ «vigo] ^^iol - 

High Temperature Chemical Deposition Chamber" £^*\, 1998^ 12^ 14^} ^«>^^.S. ^S.^ n l^" ^> 

*l#€^lS ^1 09/21 l^S^l 717H51CH $)cl-. aj-7) CVD (36)^1 ^-<>m'?l-*l #^-§- ?V?rSr7ll *>7ltb 



-8-71 CVD (36)^]^, <a^^-5-S. "VEE^l ^l^al (190)^ ^ 7l^-# ^l^sl-^t)) A}-g-sq^ ^1^1 

^(pedistal) (150)^1 sV-f^Sl^ oir}. (150)-^ ^31 °ll^M#(£^Sl^l ^)* ^>-g-«f^ 

^Ol(36) Ml-¥-2l ^ « 0 Vf^£ ol^-^- ^ olc]-. ^ =51^1 ^o)) nj-E^A-l, ^ ^VAl7l7l ^<H1 ?llol3fj (190)» 
»>^^* f£S ^-&A|^ ^ SI^Cl], ^1» Aj-71 7^1 41^^^(150)* *lEli7,l-(170)°fl SlSflA^ 

7> < l5lol, S AC #^(106)^-^ *1 ^ ^>(i 70)77^1 9l7}A]%<LsL>q ^n$Xn 7><iAl^ ^SL 91^. S 
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A 3Msl(190)£r ^icflS 5flc]^€(150)ofl fi]«flAi 7>1^iq-. 



(thermocouple) 4 (172)7} ^^tf 2)1^11(150) iflofl 41#£M, < y , £3 < y H 0 V, S^-S. #7) 

3(13^ (150)3 2:3tH4. £rS.fe ajs.^ A>-g-s]^_ m.^ -g-5LiL 3^-?_V «*Kr -&i 

*H A cM *l^^V(170)-§- ^«(106)-i- *H3Kr31 AV-g-^CJ-. Hflc]i^(l50) 
€- #e}3nVl- Sfe ^4^(5^13*1 Sl*M 7]-<i^nf. 

= (102)7} £S^1]i (36)1- J§7>«FjL, ^ (36)^31 aj^^- 7 lff- ^ -fM*rfc*H A}-g-£i4. °l3J-§- 

**H ^tH (36)^5. ES^fli 7}^7} JE^sqfe A M4Sf) 51(120)7} ?H<»lJS| ^l^i^(150)^ ^^ISJ-^t-ll, o] 

A)fl«flS.(120)fc 7>^2fl^(130) o fl ^^M, 3 7>^B))^(130)^: ^ #7|H A}-§-^ ^ 7 }A f 

3. w. 



A J"7l ^31^(120) 5? ^1*1 313^(1 50) ^-?i€-H]^ ^^*V4 ol ^^H°flAi &7]&°] 

. *£*H (36)413. JE^sqfe- *3,M}^ 7}^7\ #e}Sn}5. <3^t}. ^"t^-^-S-, 2)13^11(150) 
<4 nfl^l i4!Bfl3(£Al^^l &-g-)-§- -f-S}^ RF #-g-)6|| ^7l^-<»l I^tl-CK 5£?V, Aj- 7 ] 

RF ^ "A3 4lH$l3# A>^^|s. (i20)«*fl ^1^1 7l7^q-, ^«H^(120) ^ 9lM3 3*1 33^11(150) <$3M1 
2-¥ £^32] ^ $)cf. 



#3^3 3^lAj 33#3^z!-(PECVD) «]-§-^ #5}2Ln}s- ^^Al^l^Al, 71^-S^ w]r-g-^«<Hl # 

3#-§- Sl7}#.2.3.*| ^-§-7}isl <^7l ^AEEfe 313» ^Al^ltq-. 1-h}^} tfloflAi ^7] ^2) «>-§-aj^. a}^ 0)2^1 
PECVD = 3.^1^1 .S.^-3xr *l*r333 nfl-g-oll, SJ-^HV-g-^- ^^l^rdl ^-S-t} °fl33» 3-^3^3. 

17fl ^AJ-O^ ^AHjcHlA^ aH^E^^SAl^^-Sl. ^ 1 7 fl ^ O a V2 A | ^-g- 7 l» ^-fi-SHr 2fl^?ll ^ ^ 5}«3 #3 

SP> #^AJ Aj-^ofl slsflA^ ^7>^^?flolE^ ^aVol aJa^c}. Jr-g-ol ^ £ 7^5?^ 7}i^j ^ (1 30) 4r 
^Efl°fl^, 4 v 7l Sll^Tll ^A]^^ (36) £<?1^?1^-. 

^1^71 (5LA13*] Q^) n] ^=.e! (SAlslAl S^ofl Sl^Ai, AJ-7] 7^3fl ^ (1 30) # ¥ 7^*#-§- 2j^*> 
Tfl ^ ff-^il?}-^. Aj-71 A^j|n (120)fei 7}^Bfl^ (130)3- -'fEi 7>^7> H^^li ^^(100) Ml^A^ ^- 



£1* #5L*}<*\, AJ-7] CVD =S^1^ ^tH (36)71- oVoIhs^^H ^H7l (54)<H1 slsflA^ ^H^cf o><>135.HS.^1a^ 
^H7l (54)^, ^ ^1 «- -=5.^lAi» ^)H^7l ^sflAi cflflfil ^!%sH ^>-S-^ ^ il^r ^-g- ^^E-l ^S^l 

A1(CPU)^ <H tt 1^ ^Hfl ^S] ^ ^ A o V 7 l ^^fe ^flig <5J]4^ "llS.el, Ell^ #^^1 tjia 

^2l- 0 l«, ^ ^^3^1- ^ "11 a 21. cl^m ^SHl^l, ilLll !L~~ elas §1-1421 ^Efl» Af-g-^v 

Si^. H-SL^Ai-I- Al^lsl-71 ^SHA-I, ^ ^)A| SlJi.» fJj^OS CPU°11 <S^A]^ ^£ , A^Slfe i = 

H^IH ^-H* "llaBl^l 7-1^1717114, ^TlSlollAi 21^*>^ ^1 2CPU°fl ^SflA^| ^^A^j ^£ 5414. 



71^ aflcl^^ aj.cH h)1^1s}31 i4Ai ( i = m^H Aj^Al^cf. ^*§a1 ;iiHH31ol W-QSr, ^ 

Al*M ^sflAi SBHlS^ AlH^ S.^ E£4i fl^EisL ^-g- ^^El» ^^Al^lcf. r £ ^_ a. ^-tg^ =5.^^ 

^33.3. £^ 71^1- -B-^Sl 5>^^1H -M^- (implementation) 21 -g-£S s>5L$lH vflollA^ ^S^SlTm, i = H^H 

§1-=?1H21 ^^-1- vflollA-1 ^35] olcf. 

^71-ii^ el ?11 ^Sj- 

<U ^AHHlA^ Sfl^Tfl <k V ^-Al^^ 2^*h#^- 3L«}-sKr 7>i ^^-g-^ MV-g- Al ^ ^.7>^ E} ?fl *1 E * °- ^A^Al^l 

14. -8-71 211^7)1 ^Al^^- fl-^i-^ §1-71 Sl-«V^ SAl^Cf: 
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— Si— R £tt 
I 

R 



® — Si — 0— Si— R 

I I 
R R 



<#7) R^r X 7\ 0 3, y7> 0 6, ±7\ 1 ifl^l 30S1 O .CyM^lt ^£ «4| 

» a-^, KH^H2i"fl^i-a^(Sio 3 c 12 h 20 ), sfl^meH^-Ai^csiOaCgHu ), ti^^w^a (Sio 2 c 16 h 2 

o) « =l*W c H**l'!i'8- (Si0 2 C 14 H 16 )°1 SU^I, Sflv^l ^Al-ag- A>-g-tb^. 




^71 ^HH, R£: x7> 0 ifl*l 3, y7> 0 ^fl*l 6, Z 7> 1 vfl^l 30^1 O ^CyM^lt °1 

Hel^^^S(SiQH, 0 ), Hl^J3:(SiCH 6 ). H^<Hl^^S-(SiC 6 H 16 ), ^^€^^(SiC 2 H 8 ), ^1^^^^ 
£(SiC 4 H 12 ), °ll^l^£(SiCH 6 0), ^^^^^^^^(S^H^ 0 2 ), 3 oj) tg cj ofl ^1 ^ £ ( Si C 8 H 20 0 2 ). ^HlSi 
^^^^^•(SiCeH.e 0 2 ), =W 41 ^ (SiC 6 H 16 0 2 ), ^^llJ^-^iKSizCeHn, O), 

nll^-(Si 2 C3H I2 ), 1,2 -al^H^^eh^oflEi-^^QH^ i7}t^^ a>-§-^- ^£ &cf. 

^ <^>qef, 7>i ^#^r -thfc^-fh 7l-^» <y^S. ^ ol#ofl^s, <lV^(0 2 ), J2.^(0 3 ), <^>W^i 

(N 2 0), ^^^(CO), 0 R>5|-to(C0 2 ) <>l#fi1 i£^Hr-» 4hfc$-fr 7^5. A>-§-^ ^5L $X^. 

H^, ^"71 7>^» ^ 5Ufe31, ol^ofl^S o>H^ (Ar)> ff(He), Ml^r(Ne), ^4i(N 2 ) 



= 3.4|^ 3F^nlEl» A>-§-^- ^ o^cf. Aj-7] s^a ^.^-nlE^lfe, ^ 50r ^ SOOT^ Sflo]^ £-51, of 1Xorr 

^500Torr^ ^ lOOmgAg- (mgm) ^fl*l ^ 1500mgmS] 3)1^3) a] a] i£ 7>i-fi-^, °J= 10sc 

cm ^ 2000sccm^ ^iiA]^ 7}^^, ^ lOsccm ^ 2000sccm^ ^^-fr 7}^ lsc 

cm ^fl*l ^ lOOOOsccm^ 7}±l -fi-^ ^ *f lwatts/cnf ^ 1 500watts/crf ^>°1^ RF OT. ^ v 7] 5. 

mmCa^nlEl) 71^: Aj-oj|^ ^^7)^ ^ of 50 0A/^- ifl^l «f 20000A/§-^ «^^oflAi i7^ii-Mt!]?flolEf o| cfl 
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tiHI 4^ -g}-^ Slfecfl, ofls. s.^ 7 ]e^ falsBB]^ Jlcf d 37iq-(<i» *<H, 300mm^ 7l^-g- 

t 1 ^^). -a^ 3 3£ t^s. ^#e}°1£l n]Eie|<g <?jsiEi]oi^^ ^i§<y ^v^uhia-i ^jt^ 

ci 3.7] M- 3 ^ 7>i -H-^oi ^a^t Slcf. 

^71 ^ZV^ ^i^^H^f^ ^^S^ ^<^#^^ Aj-g-S^Hl ^*V, °f 3 . 0 *1 ^ -fr^^M^ iMf*}^. # 
^*1, ^£7> ^7>^-ofl Aj- 7 ] --^aV-^ 

SI*}-, ^"71 SL7}^Z\n°}^%-^ "fr^cHr^ -§-<>H 7>^ S^Sl ^S.^ S^SJ ^ ojcf. 7]-^ 

SL7}^Z)n°]^%-£r ^ 250nm n) sWiAi 2f 0 .1 ^*1 ^ 0.7^ ^^HlA} ^^i^ ^fecf. 

A. _2.7>ii^el?flo] e h>a>h 0 >x1 3^ (ARC) 



£3a Ml*l 3e£r ^V^l 3*l=f(ARC) °_^Al _£7}h^e) ?1M e i^-A) ? )^^ 2j sjs. 7}^^ S] c^HH 7] 
^•(300)^ 7fl^?] M-^-acf. <a«>^ -S-71 71^(300)^8: €#7}^-°l A3A)S]^ oj^^, ^ 3 3)^( work 

piece)* ^q*M, Tl^Hpa* (350) 71^(300) A <H1 *8^€ 7]Q ^ a> 71 7 1 (300) -§: 5. 

5. ^si*}fecfl A>-g-^cf. =5.^1413] ^i&n^ ^^M, 7l^(300) o l ^el^ S^r 7l* «>ipi *§s§& 71 

#^#°] € ^S. Slcf. -i* 513afe 71^(300)^1 ^11 ^ ^£-§-(350)^ q^^cf. 



i7>in^ 51 ?f| «>m#(302)^- 71 ^S^- (350) ^Hl ^^Slfet-ll, ol 3_7}hL*}2\n°}^%-(302)-& ^7} H^i sj-el- 
nlEH ol-^l 7l^S^-(350) 4H1 ^^^cf. #71 ^7>i^J3?1H;E^3l ^^-Tfl^ (k )^ ^ 250nm04i^lEl) n l 
nVSl ^-Hl^l ^ 0.1 ^fl*l ^ 0.7 A>ol<HlAi .£3}-^- ^ Sl^cfl, ol ^^ofl ^ ^.7}bz^no)^-t ^^71-^Al (DU 

V) HlAf^VAl S^#(ARC)A5. AV-g-«l-7Hl ^^-Sfcl-. J$.7>il^ B\ ?fl ol E ^ *.^-^)^ o] 6] #3V^. £ 

^7} $L7}±^3 2] n\ °1 e # (302) ^1 H^Hl^l ^-3#3H ^ Si^cl], oj o.^ ^7>^ 

2l?fl«m#^ ^^1^ ^ 200A tu^j of 2000A«lcf. 



£3bfe £3aSl 7)^S#(350) ^<Hl ^€ °flM^l 'Jl^ efl^lil #^(304)## ^^^cf. <H1M^1 

-I-^#-§- 7l^2:l-(350) ^.Hl ^ 2000A ^ 6000A^1 ^^1 ^1^21 -^7)15. i^EIf ^£ 51^. ^7l 

°11 1-1*1 efl^l^i= ^ 250nm ^% ^ DUV »9-A>-aefl ^l^cf. 

nfiH(306)t -1-*1-^ DUV WaI^I o]z]^- 6\]xjx] ^^-Aj eflA^E 5^(304)^ sfl^i ololxl-1- 

°)m*l sll^lil #^(304)^ ^fl«Hl S^Al^lnl-. a o v 7 ] afl^ olnlx)!- o)]u|^l °]^-^ eflA^E #^(304)#°fl 

^"f. ^7l-iiAlBl^o)E^ ( 3 02) ^ 0^ #33^(^11- S.^ A.A1C, §^)ol ^Ol^S. H>A>Sl^ 

^# MW. «»1b1«- 1UH slSflAi, ofluiAl pJ^-aj ^aI^e #^(304)# ^°11 S-y^l «lnl^l7>^* ^ sa 

q. 
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oflM*l efl^l^H #^(304)^ HI 3. 5.^^ 3flH oM*]^ ifldfl^ SHJ-sqo^ £3 c o]l ja^ cflS. 

Zl^^r ^-f-SH 3f)l^# ne|jl i+q, £3d» %JLS. §M -ill^liH #^(304) HH1*1 fl- 

^€ 2fl^^r ^7K^eMloim#(302)-a: ^4?^. °1 *H3£: ojm*) *\#J§ efl^l^E #^(304) 

^ (CF 4 ) afe Bel^iS-oflE^ j=el#^^m iEfe #^S.Jf <t3(CHF 3 ) ^ ^(0 2 )» 3LMfe 7fi 

* H-§-*M ^aI^cl^.*], AJ- 7 | 3|| igol ^.7>^2l?flolH#(302)^- ^^cf. 

£3efe ^7>i^Je^MJ=#(302) HH1 Bfl<£-g- 71^(300)^5. H*}*]^*), ^335.^ 7 >^^7> J&IL^ 3 

* ^HEcK ^fV^S-^i 5.7]-^^ el ?fl °1 e ^ (302 ) -§- Al-g^, 7l#(300)i>-JL 3fl*£M: 
^-«l-!f^l^(o|l» 1:<H, CF 4 )» ^1-i-*}^ 71^(300)^- ofl^lAl^o.S.*!, 7m(300)MlS. sfl^^- ^V^mcf. 

^71 71^(300)* 3flEl^«- 3M1, Sj-SHM^l (*fl« *<H, Efl^2l-#^^-2l- 0 l^(CF 4 ) > SEfe Eejf^ 

^m(CHF 3 ) ^ ^>i(0 2 )# XMfe 7>i A>-g-s}^ ofl^Al^e^*] 7l^Sl-(350)5.-?-El ±7}±^s) 

n°)^%- (302)-§r <ysl*j-^5. ^Hll $m. 

B. -2.7>i^]el?flolE ^nl-^3 



£4a HW 4e^ *>S^3.S.Ai SL7}^Z\n°\^.t a \ S^lfe ^33^. 7>^-^5l zj- 7l#(400)Sl 7fl«* 

3<?] M-El-vflcl-. oja]-*} 71^(400)^- =S.^K'°1 ^^1^1^ ojSlSl ^I33l^# Sl^^l-ol, 71 ^-^-3:1- (4 

50)^8: ^71 71^(400) <g^« 7\t\- MM *S-g-S)fe 7^t oj ^5. *Hr t-fl A}-^^. ^L^o} ^ 

^^Hl n}-^, Aj- 7 j 71^(400)* -MHl^-71^ 7m ^ oln] tg^Q ^%.<£ ^£ £ 4 afe, ^ 3 

°fl #^#(402)'='l 3#£|«H sa-fer, #<H 7l (450)^1 M-El-vH^cfl, # 7 1 -§-^#(402)* 

&<H, ^el§ c1^-a)^)<h 4^ ojcf. -JJiHiis., ^"71 7m (400)^.5^, ^el^, ^el^l^, i?^ 7|e1 # 
^^^l $1^. 5L4a^ 7l^r(400)«l ^Bl^ cl^-A)cao| zi ^^1 ^^5l<H 5Zfe ^el^tl ^-f ^ tb ^^Hl 

* M-Bi-\aci-. 



£4bfe -£4a£l 7l^^3:#(450) 5.71-Vc^el^lol e#(404)# i-F^vfl^tfl, ol ^.7>i^ ^ ol S#(404) 

•g- #71 HS-^li ^el-niei^] ttfel-Ai 7m^?-2:#(450) ^^^cf. 5.7l-ii^sl?flolJE#sl -^^i]^ =5.^1 ^ ^-^ 
^TlHl rrfel- ^el-^l^cll, <a«>3lAS. $1= 200A v)l^l ^ 2000A^1 ^^lS. j$.7>ii'M Bl ^1 ol e a (4Q4) o1 

<H1M^1 'Jl^ efl^l^S 1-^3 (408) ^.7>ii^Hl7HlolE^(4Q4) AVofl ^^sl^cfl, ol ofli^^l efl^l^E ^-^ 

(408)^ ^ 4000A Ml^l °| 10000AS1 ^^1 o]xj\2) ^-sfls 7lt #<Hl i^SSAl^ ^ cfl^Sl <Hl M ^1 

^ eiMl^S 1-^^: ^ 450nm(q-iinlBl) B|.:g-g. 7><qAi(uV) »^>-ii<Hl ^lsH, -a^^d(DUV) Sfl^l 

— ^^Sr ^ 245nm "1 ^ sf#^- ^fe UV "o^l-^oll ^-xl^cl-. 



7> : g-^i^l ofluixl n)^-^ Eflx|AE #^(408)^1 Sl-Sl-^- 0 !! t4el-^, 'Hm^l iH]*l^S #^(408)# 

°fl St-H -2-7>^ el ?D «lEf(404) #<H1 (406)01 oflui^l sfl^l^H I-*! (408) ^ -5.7>^ 

^el?l|«>m^(404) ■& -S-^ Sj-W^l^l* A>-g-§V^ ofl^Al^ ^ ^ o.^ A£ j. 7l ^^(406)01 ^7>^e)?flol 
H^(404)<H1 cfl* 4i3SAi A oM <f##(406)-i- ^7V2tAj^ ^01^^(404) Aj-ofl ^.ai-^ <g^A^ 

^ ol ^^}^(406)^- ^r^^, ^el£, ^el§ ^-Aiqe^^ a]^^ ^el^ £ ^ 7 |E} 



ole]^; <Hm^l Sl^lil #^3 (408)# «}^3(410)» -f-s>o^ DUV *g-A><g6q in^Al^i 0.5.^, olnl^s. 

^M^l J^liS 1-^(408)#°11 i°jAl^cl-. oflu|^l ejlxl^e ( 4 08)# Mlo)l £og € 0^1^^ 

*fl<HH «#5|«H. S.4c°H cflS. ZL^# ^-1-*}^ 3fl^i# fl-^Al^lcl-. 
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ej|^)iE #^(408)# *}-g-3|-^ S-y^^n*]^ (404)# ^f-Sfl *U>s}n}.. aj^^- A]~g-sj.a}. -°- 

»<H Elleef#if^e}c|^ ( cF 4 ), #^S.^ft(C 2 F 6 ). ^ tf i^l(C 4 F 8 )2f g€r 

^^(406)^1 Tj-f, oflM^l efl^l^M #^(408) ^H^i^l, 4i3^i °flM*l «i# 

^ eH^l^S #^(408)# a>-8-*M f^#(406)-|- -f-sfi ^ ^A>^cf. zi ^ofl, 4^31^ (406)-§- A>-g-5]- 

^ ^.7>^ el Tfl °1B^(404)^- ^l-EM, 2]-*}-^^ A}-g-3>^ #71 ^##(406) *S* ©VM 

el- ^7>^el^6iE^(404) «9*W- ^sfl 

£4efe .2.7}i^]eHHH#(404)# >"•]--§- «W, ^e]^ c]^-a) = #(402)# S.7}2^^^o] e 

^(404) MH1 A*J£ 3fl€^r «A>A]fl ^^3)5.^ 7>^^fl. ^-§- M-^^cf. 

*lel€- ^^-^1^#(402)# 3flel^^ 4-8-, 3^ fl-tHMaflS-^-g-aH "ll^M^H. 7l*(400).2-S.-¥-Bl -$-7> 

C. -2.7}^el?lH;E^ol 2^ cfaj-Aj) 



£5a ifl*l 5efe 5-7>^el ?flo] e ^Jfofl S ^ tfo}^ 7>^Ai«s] zj- ^HH^ 71^(500)31 7fl^<y 

^5.* 44\H4. 4n>>ffl ^2] 5. ^ MM-** ^HV^^^. A>-g-^cf. =5.^141^ 

^-^^M 71^(500)^: ^^^7]^- Hl^r n 71^(500) clol *g#^ 714 -g-^^H ^JE SU4- £5afe, 

«i« *<H. 7l^-?-(501), ^H-^-^r -R-^l(503), »ll2lo1f(505) ^1 $H *1 1 (502) ©1 7]* 

(500)3 44\H4. #71 ^5!^ (501)fe *<H, ^e»«l ^5L SLfi-^. 

-8-^31(503) ^ «fleH#(505)^r ^ *<H. i7>ii^ el n ©1 ^ #^1, ^e|$ W^l^)^ 

^5L $X^. ^1 1 ^-^#(502)^ ^-Als. (^l* Aj^s c^-Al^, s^^el^o!^ -B-eDoj ^ Xi^cll, ^h>^ 

— -S. 7l^-(500)^r ^e]s ^e)A] = , ^ HL^r 7lE} ^cf. 



£5a^r 71^-(500)<=>1 €^^^1^, #51^ 7l^(501)7> ^e]^ Jl, (503)7> ^el$ ^c,]^ ^ 

1 -B-^i^(502)©l f^i£^Ej?l|6ie -B-eJ^l 5>u|-Sl ^A]<m* q-El-vflcl-. ^71 1 -B-^i#(502)2l ^^llfe, 7>^Al^ 
^#31 5L7lo11 nf-Hl- ^-el-xlTj §M^>, tfl^ 1000 A ifl^l 10000 A ©lcf. 



el ?fl ol e ^ (504) xfl ! -^-^^(502) ^-<^1 ^^Hl^C-11, ©1 ^.7>t^el ^o] e * ( 504 ) °- a> 7 ] hi^a j^-e). 

*li=H nj-el-A-i ^1 1 -^-^#(502) ^^€tf. ^V^l fit ifl^l «©i^-¥- a>oi^ -g-^^-i- ig-*i 

*>7li4 ^±.^X\9]7] fltb. A d-7l ^7>t^ el ?fl ©1^(504) «1 -H-^i^i-^ ^ 3.0 ^l^lcf. zielu)-, ^^-f-^ofl 7 >i 

si -fh^^fe ^- ^q-. 



^J-71 ^.71-^el^oiE (504)21 ^7)1^ HS.4^51 ttfej-A-i ^-el-^ ^ ^cf. a]^ n ^oq f r 

eH^£] <HHiAi^i7l- e+ 10:1* 2^1^ «V#^^). -°-7>i^el?fl°l H (504) 21 ef 

200A Ml^l 1000A©lnl-. 
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£5b» t^S. «H, SL7}±*1 el 3] °1 m# (504) °1 3)6^514 s^e/h]- ol^^ vflofl o] sb»e /h } 0 1o] 

i 7fl^-?-(506)» fl"^^l?l7l ^sJH °ti^4:2, 31 1 -S-##(502)-i- ic^Al^ltf. ^7] ^eje/al-olcH^ 7lj^-f (506) 

4-£^ 71^(501) #7l ^7l-^el^olE* ( 5 0 4) ^iziefl^ (£4b tfl*l 4d» 

isL *H -iM* tfl5-°J)» ${^Z}JL, (CF 4 ), tfiS«l| It (C 2 F 6 ), #^S.-¥-€(C 4 F 8 ) ^ 

^.7>ii^ ^ ?fl °1B^(504)* 4^^Al?ls 4*1, -£5c«:fl £A]4 tj|3. 31 2-H-^#(508)# .2-71-^ 3 ^jo] Ef (50 4) 
A <M1 ^M^IcK 31 2 -B-^#(508)-Sr (°fl» *4 ^^is, l-^-jS.S.^a)?fl^E Stl^H, 

7>?Al^ ^£#<i] H7H1 4^ 44*1?J 4*14, 31 2 -R-^(508)£| tMItt 4 1000A ifl*l 4 10000A°14. 



ne]Jl 4*1, £5<H £Al^ cfls. «<a^-?-(510)» fl^^l?l7l ^«flAi *fl 2 -fi-4#(508)# sfl Bl M a| ^ fl] , -#7] 
4 cfl^. f-A^"?] elineflBl A)-g-4-^ ^©1 44344. ^1 2 4?i#(508) ^<H] 4^4^(510)* 

2-7}^ein°]^(.504)^\4\ ^^E/Hj-ol^^ 7fl ^.«. (506) Aj-ofl aflxlAl?!^. 4*1, 4-5^3 71^(501)^1 S4"§- 
^A}7]7l 4^4 ^-¥"(510) ^ SEHE /H ).ol^ i (5 06 )S. avo.^ oj^-ofl^ £ ^ 7]^ al-f-^ o 1 ]^7l#^- A> 

-§-*H ofl-o'Al7j4. 



£5e» 4^-5- 44 -^^^^-¥-(510) ^ ^e|H/4 o Hi(506)t W*l%-(Al). 4el(Cu), E ^€(W) Sfe 
itt«} #4(514)5. ^4a144. ojtfV^o^ ^^^-^-(510) ^ §^H/4°1°1^(506)» ^4^71 

fe^l ^%>ol 4£r(4 1.7y -cm) ^el» A]~g-44. Aj. 7 ) £5:^ 1-^(514)^ 44 ^71^4^. #e| ^71^44 47l 

£Efe <>l»-i- 2:4^4 ^.g. A>-g-4<^ **M?H, 44^ 7-^1-^- ^AJ W . 44^47^ 44^ 44-g. 

Sfe 7|4 344 «3H^c^ 444 44 «H^^#(512)^- 43^44(510) ^ se«e/u).o] 0^^(506)^ 4^ 
flofl 3 W31 ^ ^4^4 ^.h}^ o.^^ (502) 508) ^.uy c>u)e]- ^7>^aj e)?llolm#(504) ilsL ^<^1 ^1^-5] 



£ ttTM #17.1^1 ^sife €aH1» 414^ ^Ml*l-7il ^c-iEi-i, tg-<y^ ojait!- #)t,i 

°i] 4^ 714 >a^^Ai^» ^7i) ji<£n ^ ^ si4. 

^1S471<H1 ^^-fl: <y#5l ^. ^-tgo^ ^V^-M^^olE*^ ^335!. ^^^4 ^ 

(57) %'^21 

1. 

211^31 0 ^a14]^ SJ-^-i-^- 5L^-4^ 7}+ ^4^tH Mlofl 431; ^ 

7f^ 4^-Ai^^ 71 # ^} ^7>i^el?fl 0 l«# ^^Ai7m 431 » £$-*Hr 44^zVhv«4 

^n L ^ 2. 

31 l4°ll SU^A-l, ^2}-^«llflSl 7)-^ ^4#°11 ^71^ ?]7>Al^ 71-i ifff 4-5-Aj^-i- ^'^.S. 4^ "o 1 " 
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4. 

^ SU^H, ^l^^fl W^l^^ 5}-*H# Ji-fr## ^-^^-S *>fe 

R R R 

_ I _ I I 

(<3) — Si — R SL^r O — Si — 0— Si— R 

I II 

R R R 



AV 7 ) •£) of| A-| > 

30^ SHr^K 

*)1 4*^1 5a*H, W^^: ^HeH^M ^(Si0 3 C 12 H 20 ), 31^i= eMl-^l^f^SiOaQjH, 

4 ), ^*|l^tH-§M^£(Si0 2 C 16 H zo ). ^^^^^^-^^^(SiOzC^ H 16 ) ^ ^^S] 

*fl 3*41 Sl^l, ^7>i^^ Sl-^-I-oj ^ 5)-*H-§r ^IS. sKr 

R R R 

I I I 

R — Si— R or R — Si — O— Si— R 

I I I 

R R R 



#7) ^4H, 

3031 >33» ^Hr^f. 
7. 
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*fl 6*<H1 Si^H. j^i^ «#<^1 ^Bl^l€^?*-(SiC3H 10 ), MBHli^£(SiC 6 H 16 ), "flli^(SiCH 6 ), =H 
^^^■(SiCaHg), EflmeMlH^ (SiC 4 H 12 ), "fl^-^^^(SiCH 6 0), ^°fl^^nfls.Al^^(SiC 4 Hi 2 0 2 ), t^^cH 

(SiC 8 H 20 0 2 ), ^llWl^l^(SiC 6 H 16 0 2 ), ^lfiq<Hl^l^Sj(SiC 6 H 16 0 2 ), «!^H1€^^^ 
(Si 2 C6H 18 O), Hl^li^e}-iO'WSi 2 C3H 12 ), 1,2 -«l^(^^^^)°flf} (Si 2 C 4 H 14 ) ^ S^-s] ^ 

iUL^-B} »g-^. 

8. 
9. 

8%H1 StM^i, ^bh^-R- 7\^7\ ^^^(NzO), <+i(0 2 ). -2-^(0 3 ), ^WE^CO), °l-£Sl-?hii(C0 2 ) ^ 
10. 

^?tll. 

10*cH SH*!, RF ^ lwatts/crf ^ 1500watts/cnf^ ^'^-S- sfe 

3^ 12. 

A \*M $1°]*], ^^7} ltorr vflx] ^ 500torr A>olcq oj-^^Ai -fr^-fr m.^ o.^. g|.i=. hJ-^. 
3^ 13. 

l*«fl SH*!, 31^3] ^^^^ ^ lOmgm (mg/£-) vfl*l ^ 1500mgm Ufl^ ^-^Al ^sj-^ttHl *| 

14. 

*fl 3**H SL7}hz^& ^= lOsccm t-H^] 2000sccm ^^S] -f}-#*.S. ^3>^tf|<Hl ^lo 

^T 1 ^ 15. 

8^H1 5K°H, 4hfc^-B- 7>^7l- °f lOsccm i-fl^l 5t 2000sccm ^3 -R-^o..sL **H§hW *)l^-=J-§- ^ o_j§L 
16. 

*il 1%H1 Sl^H. §^tH7l- 50 °C ^fl*l ^ 500 r ^£<HlAi -ff*l^# 2.3. f>}±r 

17. 
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^T 1 * 18. 

17*J-°fl 5tt°M. 1-®^7>^71- ^#(He), °f = S(Ar), ^(Ne). =L^lfc(Xe), ^4i(N 2 ) ^ ^1 
19. 

*fl 17*^1 SiWi, ^-«-^7>^7l- °t lsccm ^^1 9f lOOOOsccm *$$\2] $-4-o_3- ^aJ-^BH afl*^* ^AS SRr 
^T 1 ^- 20. 

3^*21. 

*fl 20*J-°fl 5fl°H. ^^fl^xfls] €7l^# «l7Wsg <L5L*|, 7\±. al-g-Al^-g- f^o S 

^^^•22. 

20*J-°fl Si^^i, 7>i i7}-ic^^ Sl-W^r ci S^-^-i- ^15. s>fe 

^^8- 23. 

*0 20%H1 S1<H>H, n^dltl W^l^S S*-M<>1 *>7l S}-^# SL-frtf-g- ^8.2.3. tf^: 

R R 

^ I _ I 

65> — Si— R JEfe Si — O 

I I 
R R 




#7l *HM, 

R^r C^H^l^l* 2£fl-*Rr*f| t oj7H>M xxr 0 vfl^l 351 "1^* #JI, yfe 0 ifl*l 63 ^nj, z ^ 1 ifl^ 

303 $4)* ^fecf. 

24. 

*1 23*<M1 5U°H, 3ltfo|, Sfl^S.el<>)l^-Al^^(Si03C lz H 20 ), ^^^^^^^^(SiOaCgH 

u ), cl5il^cl^l^Al^^ (Si0 2 C 16 H 20 ), ^Sfl^clHl^l^^CSiOzCM H 16 ) ^ °l*3 2tf2] EJ ^ 

3* f=8 6 S ^ av^ 
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*fl 22^°fl 9X°]^\, 3-7}±^& ^tt°l <^H-§. iL-fi-^# ^^>A£ »fj-^: 

R R R 

R — Si — R ^~ R — Si — O— Si — R 
I I I 

R R R 



30^ SHr*}. 
33 ^8" 26. 

25^1 Sl^H, 5H3-I-61 H^^€^^r(SiC 3 H 10 ), HeHllI^(SiC 6 H 16 ), "HU^ £(SiCH 6 ), ^Hl 

€^^(SiC2H 8 ), EflE^-nfl^^^ (SiC 4 H 12 ), ^^^^(SiCHgO), ^^^^^^-^^^(Si^Hjz 0 2 ), ^IH^Hl 

(SiC 8 H 20 0 2 ), ^°fl^^°n^-Al^^(SiC 6 H 16 0 2 ), ^«>lleJtHl^l^(SiC 6 H 16 q z) sS\a}v\]Qv)^3LX); 
(Si 2 C6H 18 O), Hl^Hl^£KtH<&(Si 2 C3H 12 ), 1,2 -Wl^H€^^)°fllt(Si 2 C4H 14 ) ^ ^ 
AS-^Ei #^-^-5. *Vfe «o v ^. 

3)^- 27. 

*ll 20*J-«fl sa«H^. 7}^ o] xW-g- Sj-fe h o V^ 

28. 

*)] 27*<HI SH^i, ^^-fr 7>^7> oRVsl-^CNzO), ^(O z ), ^.e(0 3 ), ^^^(CO), ^lW^ (C0 2 ) ^ 
^^9" 29. 

^^ty 30. 

*fl 29*^1 SI^^I, RF ^<>1 5f l W atts/cnf tfl*l ^ 1 500watts/crf -S] olvfl<y# S-^io.^. ^ 

^T 1 * 31. 

*fl 20*<H1 SWI, #^ v ^lH7> i torr ifl*) «f 500torr Aj-o]^ <y-^^]Ai ^SLsL 
^^-% 1 -32. 

20*<H1 StM^l, ^Tfl IH^I^ SJ-^-o] ^ 10 mgm ( mg /^-) ifl^l ^ 1500mgm -fr^SLS. ^%V]<^ 

*fl^-& ^8 *~sL s>fe MJ-^. 
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33. 

22*<H1 3.7}hL<&& 3%^°] ^ lOsccm ifl*l ^ 2000sccm -fi-^^S. ^^^H *fl^-§- 

34. 

*11 27%H1 XM-M. 7V^7> lOsccm ifl*l ej= 2 000sccm ^ ^ -R-^^S. ^*M8nH ^sJ-fi- s^lo^ gj. 

^^8" 35. 

*fl 20*<H1 5^1, ^*M§*|7}- ^= 50 °C 500t: *H 3] £r5L<M f^AS fj-'a. 

^ ^ 36. 

*1 20*<ni 91°]*], l-«-^7>i» ci *3.2.3. aj-^. 

^T 1 * 37. 

A 36%H1 SU^*!, l-«-^7>^7> ^#(He), ^>=?(Ar), ^l£r(Ne), EL^j£r(Xe). ^i(N 2 ) ^ ^6 
38. 

*1 36%H1 SH-M. l-^^7>i7l- ^ lsccm ^ lOOOOsccm -fMr.S-3. ^Sj-^HH *H^=J,§- o.j£. Sffe 

*<!^39. 

7>i Hjr-S-Al^A-l 71^- ^6fl c^fi^el^olEa-g- ^^a]71^ ^.^1* 5LWfe ^ ^ITO-fr ^~§-«V^, 

^n 1 * 40. 

*fl 39*<M1 Si^t ^-*»l*|vflS] 7 j.^ ^71^ o]7VAl^j 7>i £^"I~§- #-§-*] ^ SJ. fe ^ 

^t 1 * 41. 

*fl 39**11 91°]*\, ZW*] ±7}±4&& c-l i**-§- ^"flsfl. 
42. 

39**11 $a«H*l, ^l^Tfl Wa]^^ aj-^-oj t}7] J£-?r1Mr 7^J-pfl^ : 
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Si— R 
I 

R 



3~ 



— Si — O — Si— R 



30^ 

43. 

*1 42%H1 5U°W. IH^I^ 3*W>1. 2ll^He1<Hl^-Al^^(Si0 3 Ci 2 H 20 ), ^l'dSelnfls^^^^jQ^H 

14 ), ^l^^W-^^ (Si0 2 C 16 H 20 ), ^^^^^^-Al^^(Si0 2 C I4 H 16 ) ^ ^°_sL^ 

^T 1 ^- 44. 

41*<H1 sa°H. J2.7>^£ OT€-<>1 *V7l s)-«H-§- iL-R-^-l- «H3i>-sL ^^fl^l. 



R R R 

I I I 

R — SI — R 31 «- R — Si — O — Si — R 

I I I 

R R R 



#71 ±)c\]^ t 

R^r aCyH,^^* o^HH x fe 0 ^fl*l 3^1 ^Jl, y 4fr 0 6^ 7WDj, z ^ 1 vfl*] 

30^ ^« 

45. 

*fl 441M1 $X°]*\, $.7}^& H^^^^^CSiCgH^ ), S^<HlU^?l:(SiC 6 H ]6 ), ^l^^^(SiCH 6 ), 

^^^(SiCzHs), EflSeHliJ^ig- (SiC 4 H 12 ), *H^l-M£(SiCH 6 0), ^"H^^^^Al^^-( S iC 4 H 12 0 2 ), cHU^ 
^l^St (SiC 8 H 20 0 2 ), ^liW^-Aj^i£(SiC 6 H 16 0 2 ), ^ ofl ^^ofl^l^ £( Si C 6 H 16 O z ), S^Hlli^^K]- 
(Si 2 C6H 18 O), ti|^(°fl^2^)^m(Si 2 C 3 H 12 ), 1.2 -a]^H^^^)oH^-(Si 2 C 4 H 14 ) ^ <>1»^ 2^-§-s] ? 

<L5L*?-Z\ AjEHS)^- g^e) 

^T^J- 46. 
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^^47. 

46*<M1 Sl<H*l, ^#^r 7}+7} <>RHil-^(N 2 0), ^(0 2 ), -2-^(0 3 ), ^^^(CO). ^1MS±(C0 2 ) ^ 
48. 

n ww. 

$ 49. 

*fl 48^41 RF ej= lwatts/cnf ^= 1500watts/crf^ ^fl s>fe ^^-nflSfl. 

50. 

*fl 39*<M1 &oH. ^2)^7} ^ ltorr ifl*l ^ SOOtorr ^M^l -fr*!^ ^ ^^flSfl. 
^T 1 "^ 51. 

*fl 39*<M1 3)1^^1 ^Al^^ °f 10mgm(mg/-g-) ^^1 ^ 1500mgm -fj-^S. ^2}-^^^ 

*H*3* §>fe ^Ej ^U^fl^l. 

52. 

41*<M) SU«H^. -SL7l-ii^x£ 5}^-§-o) of 10sccm tflxj °J= 2000sccm ^^a] -R-^S. ^*j-s«HH ^*]-§- #3-2- 
53. 

*ll 46*^1 SLi<=H^i, -Sri^-fr 7\^7\ ^ lOsccm °-} 2000sccm ^-5.5. ^*M8»W ^HJJL^L *]- 

WW. 

54. 

^ 39*<M1 ^^^7> °f 50^ °J 500TC A>ol^ ^SLolH -fM^-g- *}\r ^\^W. 

^T 2 "^ 55. 

39^-^1 ^-i-ol *%^7>^« o\ ^8 ^ WW. 

^T-Q 56. 

*\] 55*^1 fl^W. l-#^7>^7> «#(He), <=>> = ^(Ar), ^^r(Ne), 3^(Xe), l±(N 2 ) ^ 3^-1^1 ^il 

57. 

*fl 55*J-<H] SU^H, ^^§7}^7} ^ lsccm ^fl*l ^ lOOOOsccm f^^S f^-^BHl etS. S>fe 

3^ *HH1*1 
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58. 



3^ 59. 
33 ^D" 60. 

Xl 59*cH) aWI, -$-7>ic4l2^HS^§: 7j*<Li^-El X^a)?]^ ^-7^11- £| 3L^-#^- ^.2.3. 3>fe « Q >^ . 
3^8" 61. 

XI 58%H1 5a<H^, 71*^1 a. 17fl ol^-s] Ji-rrtl-i sfe » 0 V, S. 

62. 

Xl 58*oHl 5i<H^1, .2.7>ii^eMHH^ i 7 fl °]^*\ <3<* v^Hl sfl^-i- ^a]^ ^)7>, 

^7>t^^^O]E* Aj-ofl <3?H3 ^A^Al^lfe #31; 

<HH*1 efl^l^E ^-zj-g. sfl^l^ nm*] ^1^1* oflui^l stl^liS MM £ 

4i3^1 oflui^ Ol^-Aj ejj^AE #|#-§- ^7f^^] e]^olE^-S- J^fljJ.^ sfl^ ^A>Al ? l^ #7ll» 

^t 1 * 63. 

XI 62*<M1 5U°H, -2.7>^^?Hoie^ Aj-ojj ^ui^i 133^ 3l*l^S#-g- *g^Ai?| 7 l ^ *^*l7l:a. *BH 

^n 1 ^- 64. 

XI 63*<H1 5U<H*1, ^1 = ^RJilS. s}r «fl-<a. 

65. 
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66. 

*H 60*<M1 Stl«H-*l, OTl-g- *>-8-*W. 5.7>t^e)?floiE* o. 7 ]^.o. s .« El ^|7|^i| f^AS *Vfe 

67. 

66*<MI 5U°H. S^Tfl WI^l ?V£- b)| 2M ^(CF 4 ), l-^S.nfl^(CFH 3 ), lb (C 2 F 6 ) . # 

68. 

58%H1 Si^H, ^.7l-^2l?flo]E^o] of 250nm(q-iial^) u]r£o) S^HM hU^*] *Hr 
^^3" 69. 

*fl 58%H1 51°]*], 3-7\^Z\n°]!=%°] ^ 250nm v]V±) Sj-^ofH ^ 01 Lfl*] of 0 .7 t^tA^I a ^ 
70. 

71. 

*1 58*<M1 XWI, 5-7>^^^c,lE*ol ^ 12 ifl*l 1.7*1 ^^vfl^ ^-g-.g. ji-fHgvg- ^ 
^ T^J- 72. 

*)] 58*^1 5U«H<*1. ^s-aIaj^ 5]-^-#ol §>7l ^*^-t- iL-B-IM- ^-^^-S s}^ « 0 >^ : 

R R R 

^ I I I 

to) — Si — R £fe © — Si — 0— Si — R 

I I I 

R R R 

#71 Ajo)]^ 

R€: aCyH,^^]* 3L«-Sm^l, o^HAi xfe 0 3^ 5>J1, 0 6^ 71-XlDl, z ^ 1 

302] ^3]^ ^feCf. 

73. 
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72^°fl Sa°H, ^l^Sel<Hl^-Al^^-(Si03C 12 H 20 ), ^^^.^^^.^^^(SiOgCgH 

,4 ), ^Sfi^tH-^Mim (Si0 2 C I6 H 20 ), ^^^^^^^^^(SiOzCn H 16 ) ^ 3z%-§-sl ?JLS.-f EJ ^6} 

3^ 75. 

74*J-°fl Sa<=H^i, -2-7>iL^^ Sj-^-i-ol Z}7) 3]-*H-g- il-fi-$-§- ^-^^.S SRr 

R R R 

I I I 

R — SI— R E - R— Si — O— Si— R 

III 
R R R 

R^r aCyH,^^* S^SRr^l, a^Hl^ x ^ o vfl^l 3^ yfe 0 6^ 7^1^, z ^ i vflxl 

30^ ^3 * 5>W. 

76. 

*fl 75*<H1 Si^^i, ^j-ii^ 3H3-#°1 E^ Dfl ^^ ? 4. (SiC3Hio ) Ee)o)]^^^-( SiC6 H 16 ), nfl^^??:(SiCH 6 ), t\x% 
^^(SiQHg), (SiC 4 H 12 ), °fl^l^^(SiCH 6 0), ^11^1^1 Aji£(SiC 4 H 12 0 2 ), 

^l-H^r (SiC 8 H 20 0 2 ), ^^^q<Hl^-A]^^( S iC 6 H 16 0 2 ), ^<i^^«Hl^-^^?}(SiC 6 H 16 0 2 ), «^H1 
(Si 2 C6H 18 0), «l^("fl^^^)Hl^:(Si 2 C3H 12 ), 1,2 -wl^(°ill^^)°fl^(Si 2 C 4 H 14 ) ^ ^^2) ? 

<L3-if-*\ Sr^*-^ t}^ 

77. 

58*<H1 SH^i, 7>i £^#o| AVi^-B- 7Vi» C-1 S^^§- iLjH SRr U^. 
3^*8" 78. 

77*J-°fl jfl°H. 7 j.^ 7> oKl-g^^^o), Aj. i( o z ), -£^(0 3 ), ^^^(CO), °l^£HMi(C0 2 ) ^ 

^T 1 * 79. 

58*J-°fl StW-H, 7>i £W«fl ^7]^"* ?l7l-Al^ 7>i £^"I~§- •Jt-g-Al^^- ^Jjlji. «m »o V ^. 

^^80. 

^179^-ofl &<H*1, 7>i ^Wofl oi 7 >^ ^7l^«»l H-t\SL ^r^^-(RF) ?i^ 0 J* **>8 ^.S *Hfr « 0 >^. 
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*ll 80^°i] fX 6 ]^. RF lwatts/cnf «f 1 500watts/cnf ^ tg$) °H°J-§- Sr^SLS, sf-fe «J-<3. 

^%>82. 

*fl 58^<H1 Sa*H-H, ^^wl7> itorr *fl*l ^ 500torr ^H^l «g^4H ^ sj-fe U^. 

^7-*<t 83. 

581M1 Si^H, sfl^l £^141^ ^-^-i-ol ^ lOmgm (mg/-&) ^ 1500mgm -fr^lLS. 
^%>-84. 

*J 74*^1 Sa°H, -2.7};^ ig- Sl-Wol lOsccm ifl*l 9f 2000sccm $ 2\ ^o.sL ^zj-^ofl Tg^-fr 
85. 

*H 77%H1 5a*H-H. -tiri^-fr 7>^7> SJ= lOsccm vfl*l 9f 2000sccm ^flsl -f}-#*LS. #aj-^tHofl f^lS s> 

86. 

*)1 58%H1 5fl°H. W«^7> 50TC vfl^l ej= 500X: A>o|sl ^JE-HH -fr*l^-§- f^^S *1~& «<HL 
^T 1 * 87. 

58*^1 5a«H^, 7^ i^-l-ol #^7>^S o] iE«-§- #3)i>-5L SJ-fe- « 0 V, 3. 
3^88. 

87*J"°fl 9l°]*\, W$7}^7} ^-§-(He), o>=$(Ar), «(Ne), 34fe(Xe), ^i(N 2 ) ^ 
89. 

87*<Ml 91°]*], W§7}^7} lsccm i-fl^l ^ lOOOOsccm ^^^1 -fi-<*r.2.3. f^HH afl^-g- ^^JAS 

71* w * i -B-^-a- *§^i?ife ^fl; 



- 21 - 



^7fl-^ ^-2002 -0041320 



se}E/«>ol«Hi *J ^^^-¥-1- M<M*lfc ^Tfl* 5L^*Hr ^>^! (damascene) 7}^-*^. 

^T 1 * 91. 

*\] 901H1 Si<H^1, ^ l -B-^ ^ *fl 2 -R-#f^l, ul^^ l-^sm ^el?flclE 

-n-^(ESG), AF 4 . BCB, *Je)^- ?}«MH, ^lMS^ ^ 2ffS ^AS^El ^zj- ^H»«g.g. jl^ 

iLiS. w 0 >»S. 

^T 1 ^ 92. 

90*<H sejE/uj-ol^i tfjL^^-l- #^l?l£r ?e](Cu), U^l^Al), U^S!l(W) 

^^93. 

94. 

*fl 90*<H1 $X°)*\, 31^7}) INM^ ^tt^l *>7l SJ-«M^g- Ji-fr«-& ^ w 0 >^: 

R R R 

-Si— R Slxr <Q> — Si — O — Si — R 

I II 
R R R 



30^1 SHrtf. 
95. 

*ll 94*<H] Sl<H^i, Sfl^Tfl IH^I^ 2fl^He1<Hl^-Al^^( S i0 3 C 12 H 20 ), sn^EeM^^CSiOaCgH 

14 ). ^ B fl^^°fl^A)^^ (SiO z C 16 H 20 ), ^^^^^^^^(SiOzCn H 16 ) « c)^sn 3tWsl 

^T-Q 96. 

*il 93^°fl 5U°H. &3\r7}dz7\ ^W^i(N 2 0), ^(0 2 ), -2-*(0 3 ), ^M^(CO), *l-ttfl-^dt(C0 2 ) ^ ^l* 
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^^97. 

90*<M1 91°]*], £«-«-*fl Sl^l** °AWQSL3,*\, 7}± ai-l-Al^^. s^jo £ ^ h 0 V^ 

3 ¥$-98. 

%?Ht 99. 

^1 98*<H1 5H°W. RF lwatts/crf vfl*l ^ 1500watts/crfSl ^ oltfl^-S- ^$£.2. *>tt 'g-'tj. 

100. 

101. 

*ti 100*<H1 Sa°H. SL7}±.&& fl-W<»l §>7l 3j-«M-i- Ji-8-H-i: ^8-2-5. sffe « 0 >^ : 

R R R 

R — Si — R R — Si — O — Si — R 

I I I 

R R R 

30^1 

102. 

*fl 101^<^1 5U<H>H. i7^S S^S*1 H^^m^^(SiC 3 H 10 ), Se1«^l^^^(SiC 6 H 16 ), ^^^^(SiCH 6 ), ^ 
^^^^(SiCzHg), ^)M"fl^^^(SiC 4 H 12 ), °fl^l^(SiCH 6 0), ^^€^"fl^-^^^(SiC 4 H a2 0 2 ), 
^-^^(SiQHzo 0 2 ), ^^^^«H|^l^^(SiC 6 H, 6 0 2 ), tHHtW^l^£(SiC 6 H I6 0 2 ), 
(Si 2 C6H 18 O). wl^("fl^^£fii)nfll}(Si 2 C3H 12 ), 1,2 ofl^(Si 2 C 4 H u ) % S 

^EHsi-g- « C V^. 

^T 1 ^- 103. 

*ll 90*<M1 sfl^Tfl W*«>1 ^ lOmgm (mg/£-) ifl*l ^ 1500mgm ^^S] f^AS 

^n L % 1 " 104. 

*fl 93*J-°ll SU^^i, -tB^-n- 7\±?\ n lOsccm 2000sccm UflSl -fH^o.^. #zVs»t*Hl §]- 
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^T L % V 105. 

31 100%H1 Sl^H. 3.7}}^<£& S^Q^o] lOsccm vfl^l 2000sccm -ft-^s. #*j-fl»fl°1| 3|?^-§- ^ 

<L3- sf^r 

31 T 1 * 106. 

31 90*<H1 Sa«H-*l. f^«l7} ^ i torr i^^l ^ soOtorr ^H^j "^"H*! -R-*l^-g- ^AS. 
107. 

31 90*<M1 SU^i, ^^«17> «t 501C xfl^l SJ= 5001C *}°13 £r5L°1M -fM^-& ^£.3. 
108. 

31 90*41 Sa«H*1. i7>t^Sl?flc»lE*ol 250nm 2^4H °j 0.1 Ml*l ^0.7^ UfliflSj *^^l^r« Ji-fr 

*# ^^S. *Kr U^. 

^T 1 * 109. 

31 90*<M1 Si«H^1, i7>^el?flclH^^l «J= 3.0 -fr^-SH** ji-f}-$-g. s^jM ^ 

^^-•Q 110. 

31 90*<M1 SU^i, ^l-^el^lolE*^ ^ 1.2 ifl*l 1.7^1 Uflvfl^l Ji-fr^-a- *}Sr 

^n 2 "* 111. 

31 90**11 7>^ ±*-§-<>l l-%^7>^» ci f^is ^ ^ 

^T 2 -* 112. 

31 111*41 5U°H, **U7>>i7> ^fl-(He), 4s?(Ar), tll£r(Ne), 3.31fe(Xe), ^rt(N 2 ) ^ <^l-&^ a^S-Sj S 
A5L^-El *H=»^-§- AS *»j. 

^* 113. 

3] 111*°11 5U«H>H. **^7Vi7> ^ lsccm ifl*l n lOOOOsccm ^^l #^«141 *H^-§- f^o S gj. 
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